Antimycobacterial activity of UDP-galactopyranose mutase inhibitors.
The galactofuran region of the mycobacterial cell wall consists of alternating 5- and 6-linked beta-d-galactofuranose (beta-D-Galf) residues, essential for viability. UDP-galactofuranose (UDP-Galf), the donor for Galf, is synthesised from UDP-galactopyranose (UDP-Galp) by the enzyme UDP-galactopyranose mutase (UGM), which is not found in humans, rendering it a therapeutic target. The in vitro properties, i.e. enzymatic activity, antimycobacterial activity, cellular toxicity, activity in mycobacterial-infected macrophages and activity against non-replicating persistent mycobacteria, of (4-chlorophenyl)-[1-(4-chlorophenyl)-3-hydroxy-5-methyl-1H-pyrazol-4-yl]-methanone and 3-(4-iodophenyl)-2-[4-(3,4-dichlorophenyl)-thiazol-2-ylamino]-propionic acid were studied. The former compound, a pyrazole, was an inhibitor of UGM from Mycobacterium tuberculosis and Klebsiella pneumoniae and was effective against Mycobacterium smegmatis, Mycobacterium bovis BCG and M. tuberculosis but ineffective against other bacterial strains tested. This compound showed potency against mycobacteria in infected macrophages but exhibited moderate cellular toxicity and was ineffective against non-replicating persistent mycobacteria. This is the first report of a compound both with UGM inhibitory properties and broad antimycobacterial activities. The latter compound, an aminothiazole, was active against UGM from K. pneumoniae and M. tuberculosis but was ineffective against M. bovis BCG or M. tuberculosis as well as demonstrating higher cellular toxicity. These data validate the choice of UGM as a target for active antimycobacterial therapy and confirm the pyrazole compound as a viable lead candidate.